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1 INTRODUCTION 
This Monitoring and Sampling Plan (Plan) describes the measures for evaluating the overall performance and effectiveness of the 
selected remedies for the former Emerson Power Transmission Corp. facility (Site No. 755010) in Ithaca, New York (the Site; 
Figure 1).  The selected remedies are described in the 2021 Record of Decision Amendment (AROD). This Plan is an integral part 
of the Interim Site Management Plan (SMP) and shall not be used as a standalone document.  The Plan may only be revised with 
the approval of the New York State Department of Environmental Conservation (NYSDEC).  

The Site is divided into two Operable Units (OUs) as shown on Figure 2: 

— OU-1 includes the former Fire Water Reservoir (FWR). A groundwater pump and treat system was installed as an Interim 
Remedial Measure (IRM) to address volatile organic compound (VOC)-affected groundwater near the FWR in 1991; the 
groundwater pump and treat system was replaced with a dual-phase extraction (DPE) and treatment system in 1996. 

— OU-2 consists of the former manufacturing plant complex. OU-2 includes several areas of concern, which were addressed 
during the 2018-2019 Soil IRM (WSP 2020). Approximately 4,550 cubic yards of VOC-, barium-, and cyanide-affected soils 
were removed during the Soil IRM. The OU-2 Soil IRM is a component of the final remedy for the Site while providing for 
the removal of sources to groundwater contamination. 

This Monitoring and Sampling Plan provides information on the following. 

— Site monitoring programs including sampling locations, environmental media, protocols, and frequency; 

— Sampling and Analysis Plan; 
— Quality Assurance/Quality Control (QA/QC) procedures 

Reporting requirements are described in detail in Section 7.0 of the Interim SMP. 
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2 MONITORING PROGRAMS 
To monitor the effectiveness of the Soil IRMs and the DPE and treatment system, samples shall be collected from groundwater 
monitoring wells, groundwater extraction wells, and outfalls (seeps) on a routine basis as described in the following sections. Site 
monitoring and extraction well construction information is provided in Table 2.1. In addition, monitoring procedures for outfalls 
in accordance with the State Pollutant Discharge Elimination System (SPDES) permit equivalent (see Section 2.3), non-aqueous 
phase liquid (NAPL) monitoring and recovery (see Section 2.4), and vapor intrusion monitoring are provided. 

2.1 SITE-WIDE GROUNDWATER MONITORING 
Site-wide groundwater monitoring will be completed on an annual basis (fall) to evaluate groundwater quality across the Site.  
The network of existing monitoring wells has been selected to monitor upgradient, within, and downgradient of Soil IRMs. The 
Site-wide groundwater monitoring network is shown on Figure 3. The well network has been selected based on the following 
criteria: 

— Historical chlorinated volatile organic compound (CVOC), barium, or cyanide concentrations; 
— Proximity to Soil IRMs. 

Table 2.2 summarizes the analytes for which specific wells will be sampled, along with information regarding sampling methods. 
The sampling methods are discussed in Section 3.7 and analytical procedures in Section 4.1. 

2.2 DPE AND TREATMENT SYSTEM GROUNDWATER MONITORING 
DPE and treatment system groundwater monitoring will be completed on a semiannual basis (spring and fall) from select 
monitoring wells, and from groundwater extraction wells on an annual basis (fall) in accordance with Table 2.3 and Section 3 to 
evaluate groundwater quality and effectiveness of the DPE and treatment system. The well network has been selected based on 
the following criteria (Figure 4): 

— Historical CVOC concentrations; 

— Proximity to the former FWR;  
— Delineation of the groundwater capture zone. 

In addition, groundwater levels will be collected annually while the DPE and treatment system is offline and compared to 
groundwater levels with the DPE and treatment system operating.  A comparison of these elevations provides the hydraulic 
influence (i.e., drawdown and radius of influence) of the operating system in both the B and C bedrock zones. One week prior to 
the fall semiannual sampling event all wells listed in Table 2.3 shall be gauged with the DPE and treatment system running.  Care 
shall be taken to ensure that the samples are collected while the aquifer is under steady state conditions (i.e., no unplanned 
shutdowns have occurred in the preceding weeks).  Extraction wells shall be gauged through the sampling port in the well-head 
assembly after the vacuum line valve is closed.  Upon completion of the gauging activities, the DPE and treatment system shall be 
turned off to allow recovery of all extraction wells and monitoring wells within the radius of influence.  At the beginning of the 
fall semiannual sampling event, all wells shall be gauged prior to restarting the system.   

The sampling methods are discussed in Section 3.7 and analytical procedures in Section 4.1. 

2.3 SPDES PERMIT EQUIVALENT REQUIREMENTS 
The SPDES permit equivalent, effective August 1, 2022 to July 31, 2027, for the Site is included in Appendix A and requires 
sampling of four outfalls (Figure 5): 

— Outfall 01A – is the discharge from the groundwater treatment system  
— Outfall 001 – receives discharges of stormwater, groundwater seepage, and treated groundwater from Outfall 01A  

— Outfall 009 – receives stormwater and groundwater seepage  
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— Outfall 011 – receives stormwater and groundwater seepage from a ditch designated as “Open Ditch 1”  

The SPDES permit equivalent requirements are summarized in Table 2.4.  

Flow from Outfall 01A is metered with a flow totalizer, and Outfall 001 is equipped with a V-Notch Weir. Flow from Outfall 001 
shall be estimated from head measured in the V-Notch Weir using an online calculator 
(https://www.Imnoeng.com/Weirs/vwier.php). 

As of the date of this document (August 2022), a pre-design study is underway to determine the final remedy to address the 
groundwater seeps.  The pre-design study report with recommendations for the final remedy is expected to be completed in the 
fall of 2022.  As such, this section will be updated once the pre-design study is finalized (with input from NYSDEC). 

The sampling methods are discussed in Section 3.8 and analytical procedures in Section 4.1. 

2.4 NAPL MONITORING AND RECOVERY 
The remedy for addressing NAPL in select monitoring wells and behind the wall in Building 4, as described in the AROD 
consists of the following: (1) construction of a collection trench and sump or wells for recovery of weathered petroleum product 
along the base of the eastern wall in Building 4; and (2) passive product collection and removal from existing on-site wells.     

Quarterly performance monitoring of NAPL recovery wells MW-8B, MW-5-25, MW-50-160D, LBA-MW-35, and LBA-MW-39 
and systems shall include gauging of product thickness, visual descriptions of any NAPL present, and removal and replacement of 
product absorbent socks (Figure 4).  Sorbent socks shall be deployed to a depth at which they straddle the water table in the well 
to ensure direct contact with the NAPL/groundwater interface. 

The gauging methods are discussed in Section 3.7. 

2.5 SOIL VAPOR INTRUSION MONITORING 
CVOCs have been detected in sub-slab gas and indoor air samples at concentrations greater than the New York State Department 
of Health (NYSDOH) indoor air guidelines in many of the onsite buildings.  While there are no currently active sub-slab 
depressurization (SSD) systems operating at the Site, the AROD requires mitigation of impacts from the potential for soil vapor 
intrusion (SVI) into existing or future buildings onsite. SSD systems or other appropriate engineering controls to address indoor 
air may be used in existing buildings as an engineering control in the future. An SVI evaluation work plan shall be submitted to 
the NYSDEC prior to a change of use that involves modifications to existing buildings and/or construction of new buildings, 
including underground parking structures.  

Currently, no SVI sampling is conducted for the Site. However, SVI sampling may be required in the future. Refer to Appendix C 
of the Interim SMP for the division of responsibilities between the Owner of OU-2 and Remedial Party.  The sampling methods 
are discussed in Section 3.9 and analytical procedures in Section 4.1 below.  
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3 SAMPLING AND ANALYSIS PLAN 
The following section details the elements of the sampling and analysis plan (SAP). 

3.1 SAMPLING OBJECTIVES 
The primary objective in collecting and analyzing environmental samples is to produce results that are representative of the 
matrix material from which the samples were collected.  This requires the following:  

— Appropriate measures to be taken to ensure that samples are not contaminated during the process of collecting, transporting, 
and analyzing the samples. 

— Analysis of the actual samples that were collected from the Site, and for which data was reported. 
— Appropriate holding times and adequate storage methods for samples are maintained in order to minimize degradation 

between the time of sample collection and the time of sample analysis. 

— A laboratory QA/QC program is implemented that is sufficient to ensure that data reported by the laboratory are a reasonable 
indication of conditions in the samples at the time of analysis, and, therefore, assuming the preceding criteria are met, are 
representative of matrix conditions at the time of sampling. 

To meet the sampling objectives outlined above, procedures were developed in accordance with accepted industry standards to 
ensure that appropriate and acceptable sampling and analysis techniques and equipment are consistently applied during sampling 
at the Site.  

3.2 SAMPLING PERSONNEL 
The field sampling crew shall be trained and qualified to perform the tasks necessary to collect representative samples.  Before 
beginning field activities, the Site-specific Health and Safety Plan (HASP) shall be modified, if appropriate, in accordance with 
the Occupational Safety and Health Administration (OSHA) Hazardous Waste Operations and Emergency Response 
(HAZWOPER) Standard, 29 CFR 1910.120 and 29 CFR 1926.65 (see Section 3.3).  All personnel are required to review the 
HASP before beginning work, and a safety meeting shall be held at the beginning of each workday.  Key responsibilities and 
tasks which must be completed by field personnel are identified below.  

— Reviewing the SAP and the HASP; field sampling personnel will develop an understanding of sampling locations, methods, 
sample quantities, and personal protective measures required onsite.  

— Ensuring that a copy of the SAP and the HASP is available for reference at the Site each time samples are collected. 

— Ensuring that samples are representative of the Site conditions and the matrix from which the sample was collected by 
following the procedures outlined in the SAP. 

— Ensuring that only equipment specified in the SAP is used to collect samples. 

— Properly decontaminating non-dedicated sampling equipment. 
— Properly preserving, packaging, sealing, and shipping samples to ensure that the samples arrive at the laboratory unchanged. 

— Implementing chain-of-custody procedures and properly documenting field conditions. 

3.3 HEALTH AND SAFETY PLAN 
The site-specific HASP shall be reviewed and revised, if necessary, before starting the work specified in this plan.  The HASP 
shall comply with 29 CFR 1910.120 and 29 CFR 1926.65. All  subcontractors will also be required to prepare and adhere to their 
own HASP that is provided that such procedures are not inconsistent with the HASP developed for the Site and commensurate 
with the planned work and activities.  

The primary anticipated hazards include potential worker and public exposure to construction hazards and potential chemical 
exposure.  Worker and public safety hazards will include those typically found at a construction site using heavy equipment.  
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Potential chemical exposures are anticipated to derive from inhalation of particulates.  The following safety precautions will be 
established to minimize these exposures: work zones will be established and workers will wear personal protective equipment 
(PPE) as specified in the HASP; air monitoring will be conducted while work is being performed to reliably measure airborne 
contaminants and to verify that control measures are adequate. 

A copy of the HASP developed for the Site is included in Appendix G of the Interim SMP. 

3.4 GENERAL SAMPLING PROCEDURES 
All sampling shall be conducted in accordance with WSP Field Standard Operating Procedures (SOPs; Appendix B) and the 
NYSDEC’s  Department of Environmental Remediation (DER) Technical Guidance (DER-10) for Site Investigation and 
Remediation (NYSDEC 2010).   

In accordance with the HASP, proper PPE shall be selected and used during the sampling activities.  Standard procedures shall be 
followed to prevent cross contamination and contamination of the environment when collecting samples.  In accordance with the 
SOPs, a new pair of disposable gloves shall be donned immediately before each sample is collected to limit the possibility of 
cross-contamination from accidental contact. 

All Site activities will be recorded in a Site field book in accordance with WSP SOP 1 – Note Taking and Field Book Entries 
Procedure (Appendix B).  

3.5 MONITORING EQUIPMENT 
During the sampling effort, various types of monitoring and sampling equipment shall be used to assess the surrounding 
environment (air) or collect samples.  An inspection of sampling and monitoring equipment integrity shall be conducted prior to 
sampling in order to assess the operating condition of the sampling equipment.  The condition of sampling equipment shall be 
documented in the field book, and necessary maintenance shall be performed on the equipment prior to sampling.  All  
manufacturer’s operation manuals for calibration, use, and decontamination procedures shall be followed. 

Manufacturer’s guidelines shall be consulted before beginning the calibration process and the manufacturer’s technical support 
shall be contacted if problems or questions arise.  Air and water quality monitoring equipment shall be tested and calibrated daily 
before use and shall be recalibrated daily in accordance with WSP SOP 7 – Water Quality Monitoring Equipment Procedure 
(Appendix B).  All calibration procedures performed shall be documented in the field book and shall include the date/time of 
calibration, name of person performing the calibration, reference standard used, temperature at which the readings were taken, 
and the calibration readings.  

— Before calibrating and using air quality monitoring equipment in the field, the sensors shall be inspected to ensure that they 
are clean, installed properly, and are not damaged. 

— Field calibration shall be conducted in an area sheltered from wind, dust, and temperature/sunlight fluctuations, such as inside 
a room or vehicle in which the ambient temperature of the standards are maintained at a temperature >40 degrees Fahrenheit 
(oF) and < 100°F. 

— The air quality monitoring equipment shall be allowed to warm up for at least 10 minutes after being turned on and the 
display will be set to read the appropriate measurement units. 

— The brand, concentration, lot numbers and expiration dates of standard calibration products shall be recorded in the field 
book.  

Following calibration, the air quality monitoring equipment shall be used to collect field parameters and the field measurements 
shall be recorded on sampling forms and in the field book; conditions that may affect the quality of the data (e.g., changes in 
weather) shall also be noted.  
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3.6 DECONTAMINATION 
Non-dedicated equipment must be adequately decontaminated between locations in accordance with WSP SOP 6 – 
Decontamination Procedure (Appendix B).  Where possible, each individual piece shall be decontaminated in accordance with the 
manufacturer’s specifications.  Specifically, the decontamination process shall include the following steps: 

— physical removal of debris 

— bucket wash with non-phosphate soap such as Liquinox®, or equivalent and scrub brush 

— distilled water wash and rinse 

The project geologist, scientist, or engineer may also elect to use a pesticide-grade solvent rinse (e.g., hexane or isobutyl alcohol), 
followed by air drying and a final distilled water rinse, in instances where notable impact from organic compounds (e.g., oil) is 
present in the sample or associated non-dedicated equipment. 

3.7 GROUNDWATER SAMPLING 
Monitoring or extraction wells shall be purged and sampled using traditional (bailer) or low-flow techniques in accordance with 
WSP SOP 11 – Groundwater Sampling Procedure (Appendix B). Prior to sampling, the groundwater level and NAPL thickness 
(where present) in the wells shall be measured to the nearest 0.01-foot using an electronic water level indicator or oil-water level 
indicator, as appropriate.  Prior to gauging, the wells shall be uncapped and allowed to equilibrate with atmospheric conditions.  
In the event that NAPL is observed, groundwater samples will not be collected from that well. All water level and NAPL 
thickness measurements shall be recorded in the Site-dedicated field book. 

Select monitoring or extraction wells listed in Tables 2.2 and 2.3 shall be purged of a minimum of three well volumes using 
dedicated disposable polyethylene bailers before sampling.  Groundwater samples shall be collected from each monitoring well 
using the dedicated disposable bailer for the respective well.   

Select monitoring or extraction wells listed in Tables 2.2 and 2.3  shall be sampled in accordance with U.S. Environmental 
Protection Agency’s (EPA’s) Low Stress (Low Flow) Purging and Sampling Procedure for the Collection of Groundwater 
Samples from Monitoring Wells (EPA 2017) and WSP SOP 11 with a pneumatic submersible pump (Appendix B).  The intake 
depths for the monitoring wells shall be set to coincide with the approximate mid-point of the screened interval, open interval, or 
the mid-point of the water column if the screened/open interval is not fully submerged.  If a sufficient water column is not present 
in the well to conduct low-flow sampling, an alternative purge and sample method shall be employed using peristaltic pumps, 
bailers, or submersible pumps in accordance with WSP SOP 11. If the well is purged dry, samples shall be collected upon 
sufficient recharge.   

During purging, field measurements of temperature, pH, specific conductance, dissolved oxygen, oxidation-reduction potential, 
and turbidity, shall be monitored in accordance with WSP SOP 11 with a portable water quality meter; a flow-through cell shall 
be used when appropriate.  Depth-to-water measurements shall be collected throughout sampling to track and minimize water 
column drawdown.  In accordance with WSP SOPs, groundwater samples shall be collected following the stabilization of the 
field parameters.     

3.8 SURFACE WATER AND WASTEWATER SAMPLING 
Samples will be collected in general accordance with the WSP SOP 7 - Water Quality Monitoring Equipment Procedure, SOP 12 
- Surface Water Sampling Procedure, and SOP 18 – Wastewater1 Sampling Procedure (Appendix B).  The measurements of pH 
and temperature shall be conducted in the field with a portable water quality meter. All samples for laboratory analysis shall be 
collected directly into laboratory provided containers. 

 
 
1 Wastewater discharge samples collected in accordance with the SPDES permit equivalent consist of stormwater, groundwater seepage, and/or treated 
groundwater depending on the outfall. 



 
 
 

 

Monitoring and Sampling Plan (OU-1 and OU-2) 
Project No.  31401545.001 
EMERSON 

WSP 
August 2022  

Page 7 

3.9 SVI SAMPLING 
All SVI evaluations will require a work plan that is submitted to and approved by the NYSDEC and the NYSDOH.  The work 
plan will include procedures.  The following sections summarize the procedures for conducting an SVI evaluation; however, the 
NYSDOH’s Guidance for Evaluating Soil Vapor Intrusion in the State of New York, dated October 2006, and associated updates 
shall be consulted for a more detailed explanation or revisions. 

3.9.1 PRE-SAMPLING SITE INSPECTION 

The first step to conducting an SVI evaluation is to perform a building inspection and material inventory. The pre-sampling site 
inspection shall be conducted a minimum of 2 days before conducting the sampling activities.  During the Site inspection, the 
building construction shall be evaluated, the NYSDOH’s indoor air quality questionnaire and building inventory form shall be 
completed, and an inventory of materials and equipment stored in accessible areas on the first floor of the building will be 
conducted. The materials and equipment of concern include, but are not limited to, petroleum products, gas-powered equipment, 
kerosene heaters, paints, varnishes, products containing petroleum distillates or solvents, and pesticides.  In general, the volatile 
ingredients of each material, if available, will be photographed or recorded on the inventory form, and the containers will be 
scanned with a photoionization detector (RAE Systems ppbRAE or equivalent) for potential vapor emissions.  If the contents of a 
container are not listed on the label, the product name and manufacturer’s name and address (if available) will be recorded on the 
inventory form.  It will be recommended that any materials that contain VOCs be removed from the building, or the containers 
sealed in plastic bags.    

Site conditions, including temperature, wind direction and velocity, barometric pressure, and the occurrence of precipitation shall 
be documented during the sampling activities. 

3.9.2 INDOOR AIR 

Indoor air samples shall be collected using evacuated 1-liter or 6-liter SUMMA®-style canister with flow controllers and 
particulate filters installed. Each of the indoor air sample canisters shall be placed approximately 3 feet above the floor to be 
representative of the breathing zone. Physical and visual barriers shall be placed around the canisters, if necessary, so that they are 
not disturbed during sample collection. The flow regulators shall be pre-set by the laboratory to collect the samples over an 8-hour 
period (for commercial and industrial buildings) or a 24-hour period for residential buildings.  The flow regulator will be 
connected to the canister and opened to initiate sample collection.  After the sample collection period, the flow regulator will be 
closed to complete the sample collection.  The sample name, location, time and date of sample collection, canister and regulator 
number, and the analytical method to be used shall be recorded on the chain-of-custody form and in the field logbook. Site 
conditions, including temperature and barometric pressure, will be documented during the indoor air sampling activities.    

3.9.3 AMBIENT AIR 

An ambient air (i.e., outdoor) sample shall be collected from one location upwind of the facility concurrently with indoor air 
sample collection.  In accordance with NYSDOH guidance, the outdoor air sample shall be collected approximately 3 to 5 feet 
above the ground and away from wind obstructions, if possible (e.g., trees, brush, wooden fences).  The outdoor air sample shall 
be collected with an evacuated 1-liter or 6-liter SUMMA®-style canister and dedicated flow controller over an 8-hour or 24-hour 
period using the same procedures described above for the indoor air samples.   

3.9.4 SUB-SLAB SOIL GAS 

Should sub-slab soil gas samples be required by the NYSDEC or the NYSDOH, the samples shall be collected at each location 
using a Colvin Cox® Vapor PinTM sub-slab soil gas probe. An electric hammer drill or rotary hammer shall be used to drill an 
outer hole of 1 ½-inch diameter approximately 2 inches into the slab. Then, a 5/8-inch diameter hole will be advanced 
approximately 1 inch into the sub-slab material to form a void. The hammer drill will be equipped with a shroud or cowling 
connected to a dust collection system with a high-efficiency particulate air filter in accordance with the OSHA Standard 
1926.1153. Once assembled, the Vapor PinTM assembly will be tapped into place at each location.      
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Prior to sampling, a tightness test will be performed at each location to evaluate the integrity of the sub-slab probe seals and 
ensure that the soil gas samples will not be diluted by indoor air.  To perform the test, an enclosure will be placed over the sub-
slab probe, and the Teflon®-lined tubing used for the sample probe will pass under the edge of the enclosure, or through an 
opening in the enclosure, to allow monitoring of the sub-slab soil gas from outside of the enclosure using an electronic helium 
detector (a Restek-brand Electronic Leak Detector, or equivalent). After the monitoring equipment is in place, the dome will be 
charged with helium through an opening in the enclosure. The sub-slab probe will then be monitored for a minimum of 2 minutes 
to verify that there is no short-circuiting to the helium-enriched atmosphere above the concrete slab.   

Before each sub-slab soil gas sample is collected, a pre-sample purge will be conducted to remove dilution air from the tubing and 
probe assembly.  One to three probe-volumes of air will be evacuated from each sample location at a rate not exceeding 0.2 liter 
per minute using a pump or syringe.  The purged air will be collected in a Tedlar® bag and discharged outdoors.  Following the 
pre-sample purge, vapor samples will be collected using evacuated 1-liter or 6-liter SUMMA®-style canisters and dedicated flow 
controllers that are pre-set by the laboratory.  The flow regulators shall be pre-set by the laboratory to collect the samples over an 
1-hour period (for commercial and industrial buildings) to 24-hour period for residential buildings.  The flow regulator will be 
connected to the canister and opened to initiate sample collection.  After the sample collection period, the flow regulator will be 
closed to complete the sample collection.  The sample name, location, time and date of sample collection, canister and regulator 
number, and the analytical method to be used shall be recorded on the chain-of-custody form and in the field logbook. Site 
conditions, including temperature and barometric pressure, will be documented during the indoor air sampling activities.    

The sub-slab sampling probes maybe be removed after sampling activities are complete and the slab will be repaired with similar 
material. 

3.10 INVESTIGATION-DERIVED WASTE 
Investigation-derived waste (IDW), including recovered NAPL, used product-absorbent socks, decontamination rinsate, pump 
tubing and single-use parts, and PPE, shall be contained in Department of Transportation-compliant 55-gallon steel drums, tanks 
or totes, as appropriate.  The containers shall be labeled and moved to or stored in a temporary storage area on the Site for 
subsequent management and disposal.  Investigation-derived waste shall be promptly characterized and disposed of in accordance 
with state and federal requirements.  

Purged groundwater will be pumped into the equilibration tank of the DPE and treatment system using submersible sump pumps 
for eventual processing through the system.   

3.11 SAMPLE HANDLING 
All containers used for the collection of laboratory samples shall be new containers with the exception of canisters used for the 
collection of air or sub-slab soil gas samples.  The canisters used for sampling activities shall be 100% individually certified-clean 
by the laboratory by analyzing the ambient air inside a clean canister by EPA Method TO-15.  

Temperature control for aqueous samples shall be achieved by placing the samples in a cooler immediately after collection.  Air 
and sub-slab samples shall be submitted under ambient conditions to the laboratory. The cooler shall be packed with sufficient ice 
to cool the samples to approximately 4�q Celsius and maintain the temperature until arrival at the laboratory; the temperature shall 
be measured upon receipt at the laboratory.  

Adhesive waterproof labels or tags will be placed on each sample container, and shall include, at a minimum, the following 
information: 

— Project location 

— Sample identification number (which will reflect the sample location) 

— Date and time of sample collection 
— Parameters requested for analysis 

— Type of preservative added (if applicable) 

This information shall be written on the label with an indelible, waterproof pen or marker. 
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Sample custody shall be controlled and maintained through the chain-of-custody procedures.  Chain-of-custody procedures shall 
allow for the tracing of possession and handling of samples from the field to the laboratory.  A sample is considered to be in a 
person's custody if it is in the person's possession or it is in the person's view after being in his or her possession or it was in that 
person's possession and that person has locked it up to prevent tampering.  Items to be used to document the possession and 
handling of samples and protect their integrity include sample labels, custody seals, a logbook, and chain-of-custody forms.  

In accordance with WSP SOPs, the chain-of-custody form shall be used to trace sample possession from the time of collection to 
receipt at the laboratory.  Dated and signed adhesive seals shall be affixed to the shipping containers so that the containers cannot 
be opened without breaking the seal to demonstrate that they have not been opened during shipment.  
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4 QA/QC PROCEDURES  
The following QA/QC procedures are provided to ensure that controls are initiated and maintained throughout sample collection 
and analysis.  Field QA/QC procedures, such as the use of proper sampling technique and decontamination procedures, were 
discussed in earlier sections of this plan.  Additional QA/QC measures include the use of standardized methods (Section 4.1), 
control samples (Section 4.2), and data validation (Section 4.3).   

4.1 ANALYTICAL PROCEDURES 
Laboratory analyses shall be performed by a laboratory accredited by the NYSDOH under its Environmental Laboratory 
Accreditation Program.  Laboratory Sample Delivery Groups (SDGs) shall be prepared in accordance with New York State’s 
Analytical Services Protocols Category B deliverable format.  Electronic Data Deliverables (EDDs) shall be formatted for upload 
to the NYSDEC EQuiS database. Category B SDGs and EQuiS EDDs are not required for SPDES permit equivalent samples. 

Table 4.1 (groundwater) and Table 4.2 (wastewater discharge) provide the analytical methods, analyte lists, reporting limits, 
preservation requirements and holding times.  All air and sub-slab soil gas samples will be analyzed for VOCs by U.S. 
Environmental Protection Agency Method TO-15; the analyte lists, reporting limits, preservation requirements and holding times 
will be included in the SVI evaluation work plan. The analytical method used, extraction date, and date of actual analysis shall be 
recorded by the laboratory.  

Analytical results submitted to the NYSDEC for review shall include, at a minimum, signed chain-of-custody sheets, sampling 
dates, analysis dates, analytical methods used, reporting limits, and QC results.  Raw data consisting of chromatograms, recorder 
outputs, mass spectrum reports, computer printouts, charts, graphs, bench sheets, or any other hard copy data generated during 
sampling and analysis shall be available on request by NYSDEC. 

4.2 CONTROL SAMPLES  
Control samples are introduced into the train of actual samples as a monitor on the performance of the sampling procedures and 
the analytical system.  A control sample may consist of a standard or natural matrix.  Control samples for this monitoring plan 
include field duplicates, equipment blanks, trip blanks, and temperature blanks.  Each type provides a different form of QC for the 
analytical system. 

4.2.1 FIELD DUPLICATE 

Field duplicates are useful in documenting the precision of the sampling process.  One field duplicate shall be collected per media 
at an approximate ratio of 1 to 20 for groundwater, air, and sub-slab soil gas samples.  One field duplicate shall be collected per 
quarter for SPDES permit equivalent sampling. The duplicate sample shall be collected at the same time from the same sample 
aliquot and in the same order as the corresponding field sample.  The field duplicate identity shall not be provided to the 
laboratory but shall be recorded in the field book.  

A duplicate air or sub-slab soil gas sample shall be collected from one of the proposed sample locations. The duplicate sample 
shall be collected at the same time and from the same sample location using a T-splitter. The field duplicate identity shall not be 
provided to the laboratory. Field duplicates are useful in documenting the precision of the sampling and laboratory analysis.  

4.2.2 MATRIX SPIKES/MATRIX SPIKE DUPLICATES 

Matrix spikes/matrix spike duplicates (MS/MSDs) are used to determine laboratory bias and precision for a given method and 
matrix.  One MS/MSD shall be collected for every 20 groundwater, air, and sub-slab soil gas samples; an MS/MSD is not 
required for SPDES permit equivalent sampling.  The MS/MSDs shall be collected at the same time from the same sample aliquot 
and in the same order as the corresponding field sample.  The sample identification shall be identical to the field sample and 
include an “MS” and “MSD” (e.g., MW-13-100MS and MW-13-100MSD).  
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4.2.3 EQUIPMENT BLANKS 

Equipment blanks are useful in documenting adequate decontamination of sampling equipment.  One equipment blank shall be 
collected each sampling day per type of equipment used to collect groundwater samples.  A blank shall be prepared by collecting 
rinsate from non-dedicated equipment after the equipment has been decontaminated; laboratory-provided deionized water shall be 
used for rinsing.  The equipment blank shall be analyzed for all analytes for which sample collection was performed on a given 
date.  The unique sample identification shall indicate that the sample is an equipment blank and shall include the sampling date 
(e.g., EB-MMDDYY).  

4.2.4 TRIP BLANKS 

Trip blanks are used to document contamination attributable to shipping and field handling procedures.  Trip blank(s) shall be 
prepared at the laboratory and shall accompany the aqueous sample bottles in the field and with each cooler returned to the 
laboratory for analysis of  VOCs.  The trip blank(s) shall be labeled in the field: the unique sample identification shall indicate 
that the sample is a trip blank and shall include the shipping date (e.g., TB-MMDDYY).  

In addition, a laboratory-prepared trip blank shall accompany the air or sub-slab soil gas sample canisters from the laboratory to 
the field and from the field to the laboratory. The trip blank shall be used to evaluate the potential for sample cross-contamination 
during shipment and sample collection.  

4.2.5 TEMPERATURE BLANK 

Temperature blanks are used to determine if proper sample thermal preservation has been maintained by measuring the 
temperature of the sample container upon arrival at the laboratory.  Laboratory-provided temperature blank(s) shall be returned to 
the laboratory in each cooler.  

4.3 DATA VALIDATION 
To ensure the quality and utility of the data, the data packages shall be validated by a third-party consistent with the EPA Contract 
Laboratory Program National Functional Guidelines for Organic and Inorganic Data Review (EPA 2014a and 2014b).  The 
EQuiS-formatted deliverables shall include any qualifications made during the data validation process, and the final report shall 
include a copy of the Data Usability Summary Report as specified in NYSDEC DER-10 Technical Guidance for Site 
Investigation and Remediation.   
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5 REPORTING 
Section 7.0 of the Interim SMP describes the reporting requirements associated with this Monitoring and Sampling Plan. 
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